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Research on the Distribution Law of Nitrogen Gas Conditioning Concentration in Large
Diameter Silos in South China and Photovoltaic Energy—saving Regulation Technology
Zongquan Li  Boxi Pan Kuanquan Xiang Huanzi Wang Wei Chen
Dongguan Grain Depot, Guangdong Province Reserve Grain Management Group Co., Ltd
[Abstract] To investigate the distribution patterns of nitrogen concentration in large—diameter silos and the
application effects of photovoltaic energy—saving nitrogen modulation, a large—diameter silo with a capacity of
20,000 tons was selected as the test object. Two nitrogen filling modes—continuous filling and intermittent
filling during the day—were implemented, and dynamic monitoring of nitrogen concentration inside the silo
was conducted. The results showed that both filling methods achieved the target nitrogen concentration with
similar operational durations and energy consumption, with intermittent filling being adaptable to various silo
types. The nitrogen concentration in large—diameter silos exhibited distinct stratified distribution characteristics,
with the fastest concentration decline occurring in the lower grain layer, particularly near the silo door, which is
a typical nitrogen modulation dead zone. Neither filling method significantly affected the maintenance of
nitrogen concentration. Based on comprehensive electricity cost calculations, the "photovoltaic power
generation + nitrogen modulation" green grain storage model demonstrated outstanding economic and

environmental benefits, making it highly suitable for widespread adoption and application.
[Key words] large diameter silo; nitrogen gas conditioning; concentration distribution; photovoltaic power
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